Rolleston: Hodgkin's Di'sease in Man and Animals found that biopsies gave more positive results in Hodgkin's disease than in cases ultimately proved to be lymphosarcoma.
Nature.-Lymphadenoma has been thought to be (1) a neoplasm, (2) a transition between a neoplasm and an inflammatory formation, and (3) as seems most probable, an infective granuloma, the responsible virus of which,-in spite of the descriptions of the tubercle bacillus (C. Sternberg; Fraenkel and Much), a Gram-positive pleomorphic diphtheroid bacillus (Bunting and Yates; de Negri1), and a spirochaete (White and Proescher),-is not yet established. The view that Hodgkin's disease is a neoplasm rests on several points, and perhaps chiefly (1) on the assumption that in its early stage it is confined to existing lymphadenoid tissues, and that, later, it generalizes like sarcoma and invades tissues, such as muscle and bone, which do not contain any lymphoid tissue; this generalization, however, is quite compatible with the characters of the infective granulomas. The second reason is that, in the late stages, the histological characters may become those of a sarcoma, "Hodgkin's sarcoma," as Ewing (1922) calls it. Though if, and how often, this sequence has been actually proved by biopsy and necropsy I do not know; it is said by Ewing to occur often in mediastinal lymphadenoma, but these are just the cases in which a biopsy may be impracticable. Now the various kinds of cells seen in the early stage are much more like the inflammatory changes in the infective granulomas than the structure of a sarcoma, even though a mixed-celled. But Mallory groups together under the term lymphoblastoma, as true tumours, Hodgkin's disease, lymphoid leukiemia, and lymphocytoma. It is a rather different and difficult question whether Hodgkin's lymphogranuloma becomes transformed during its course into Hodgkin's sarcoma, or whether the condition is sarcomatous from the start and becomes more virulent with the progressive impairment of the patient's resistance. On the analogy of chronic irritation as an antecedent of carcinoma and of the rare occurrence of sarcoma and carcinoma in the same growth, it would be reasonable to believe that a gland originally the site of chronic inflammation may later become sarcomatous, and Ewing (1913) has observed this sequence of events in cases in which repeated operations have shown the elimination of the original granulomatous lesion. But it would appear to be an open question whether the sarcomatous change occurs in the cells of Hodgkin's lymphogranuloma or in the tissues around, the latter process being analogous to the occurrence of a squamous-celled carcinoma in the site of cutaneous lupus.
The primary site of lymphadenoma is usually regarded as the cervical glands, as shown by the statement that these are Arst affected in from 50 (Ziegler) to 76 per cent. (Bunting) of the cases. But it does not follow that the glands first palpably enlarged are necessarily those first attacked; on the rather slender basis of fourteen cases Symmers has insisted that primary enlargement starts in the abdominal or in the abdominal and thoracic glands ten times more often than in the cervical, and Ewing confirms this. Its starting point is of practical importance as determining the extent of the area to be treated by X-rays or radium. A remarkable feature of Hodgkin's disease is that, although its first and main site is in the lymphadenoid tissues of the body, including the spleen, the mesenteric and the retroperitoneal lymphatic glands, it very rarely attacks the lymphoid tissue of the alimentary canal. It is true that cases, such as Pitt's collection of twenty-five cases, have been described, but it is significant how few have been recorded since 1902 when the histological characters were established.
Satisfactory evidence that Hodgkin's disease has ever been transmitted to animals is wanting; Bunting and Yates, after repeated injections of their diphtheroid bacillus isolated from lymphadenomatous glands, obtained appearances in i I am indebted to Dr. James Young for a letter drawing my attention to E. E. A. M. de Negri's later paper (Folia Microbiologica, Delft, 1916, iv, pp. 119-187) , on the Corynebacterium granulomnatis8ialigni, a pleomorphic micro-organism, which appears to be identical with that described by Dr. Young in carcinoma.
five Macacus rhesus monkeys resembling " the early changes of Hodgkin's disease as seen in man; " but this is rather ambiguous, for the lymphocytic hyperplasia which Bunting describes in the early stage of Hodgkin's disease resembles inflamma tion. Other observers have failed to confirm this. Inoculations of material from lymphadenomatous glands into monkeys have given negative results (Longcope; Cunningham and McAlpine; Stewart and Dobson). Stewart and Dobson described " a peculiar giant-celled reaction, probably of foreign body type, around the implanted material," which is of some significance in relation to the early changes of lymphadenoma reported by Bunting and Yates. Twort found that guinea-pigs frequently reacted to inoculation of pieces of lymphadenomatous tissue by the production of transient local nodules which histologically were entirely of an inflammatory nature. HODGKIN'S DISEASE IN ANIMALS. The chief interest of to-night's discussion, at which we welcome our colleagues of the Section of Comparative Medicine, is the question of the occurrence in animals of Hodgkin's disease as established by the histological appearances now accepted as characteristic in man. It is described as occurring in the so-called lower animals, but how far is this based on clinical rather than on microscopic evidence either by a biopsy or necropsy ? Sir John McFadyean, under the title, "Five Cases of Hodgkin's Disease in the Lower Animals," quotes Sir Frederick Andrewes' account of the histological picture, and adds: "If the characters above mentioned are essential to Hodgkin's disease or lymphadenoma, the cases which I am about to describe have no title to be called by these names."
This frank admission applies to nearly all the few recorded cases of lymph, adenoma in animals that I have come across, which might more safely be headed lymphoma; thus in Hodgson's brief account of "Hodgkin's disease in a pig," the glands microscopically "showed simply an excess of lymphocytes above their normal structure." In G. Simons' case of Hodgkin's disease in an Aberdeen terrier there was no post-mortem examination; in Reed's case of Hodgkin's disease in a horse the microscopic appearances of the glands were "a hyperplasia of the cellular elements and an increase in the gland stroma." Hobday's case in a dog, however, was examined after death by Sir John McFadyean, who is quoted as stating that " it was a typical case " without any further details. There does not appear to be any reason why Hodgkin's lympbogranuloma should not occur in animals, but more information is required about the microscopic appearances of cases so diagnosed on clinical grounds.
Diagnosis.
The greatest difficulty in the differential diagnosis of Hodgkin's disease is the clinical differentiation from the variously named primary sarcomas of lymphoid tissue-lymphosarcoma, malignant lymphocytoma, endothelioma. In many cases this can only be made by microscopic examination of an excised gland.
Cases of secondary malignant growth in the cervical and supraclavicular glands may imitate Hodgkin's disease when the primary growth in the mediastinum, or even the cmsophagus, is latent and the chest is not skiagraphed. I have seen a case which after imitating Hodgkin's disease became one of cancer en cuirasse, so that a small primary carcinoma of the mamma probably escaped detection. I have twice seen the following condition suggest Hodgkin's disease: a primary malignant hypernephroma of the left adrenal or kidney producing a tumour, taken for an enlarged spleen, and secondary glands above the left clavicle.
There are certainly a number of chronic enlargements of a hyperplastic or inflammatory character, though of undetermined origin, which, clinically, are regarded as Hodgkin's disease, and in which the doubt about the diagnosis only arises when a biopsy or necropsy upsets the clinical opinion. These may be toxic or probably due to a low-grade infection. Ledingham found that the virus of vaccinia, and possibly of small-pox, may set up changes in the cells of the reticulo-endothelial system resulting in an acute granuloma. In chronic Bacillus coli infection of the urinary tract I have seen glandular enlargement suggesting Hodgkin's disease. Brill, Baehr, and Rosenthal described splenomegalia lymphatica hyperplastica, a condition showing generalized and gigantic hyperplasia of the lymph follicles of the lymphatic glands and of the Malpighian bodies in the spleen: the blood-count was normal; and the condition was rapidly cured by X-rays; but before this was found out splenectomy was performed in two cases (one followed by death). Cases described as infectious mononucleosis and glandular fever run a short course, and so are not likely to give rise to much difficulty in diagnosis.
There are three clinical forms of tuberculous adenitits to be considered in the diagnosis from lymphadenoma; the first is common and often commonplace, the second very rare, and the third so exceptional as to have aroused some scepticism (F. P. Weber; Lyon; Sprunt).
(1) Tuberculous glands in the neck, often clinically simulating early lymphadenoma, especially when the glands show tuberculous large-celled hyperplasia without necrosis or caseation.
(2) Generalized tuberculous adenitis may, as MacNalty showed, be accompanied by the relapsing fever described in lymphadenoma by Murchison (1870), Pel (1885), Ebstein (1887), and often, regardless of strict priority, called the Pel-Ebstein syndrome, for Morgagni in 1652 briefly recorded an example. This generalized tuberculous adenitis, when it occurs, may be associated with visceral infection, for example, of the lungs (MacNalty), though the absence of splenic enlargement, which occurs in about 75 per cent. of generalized lymphadenoma, is of some diagnostic value. In very rare instances, of which Criep and Narr could not find more than a very few recorded cases, the infection appears to be confined to the glands; in their patient and in another recovery occurred.
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Professor GEORGE H. WOOLDRIDGE.
Hodgkin's disease has from time to time been diagnosed in the so-called lower animals, but it would appear to be very rare in all species except the dog. Unfortunately in the stress of an overcrowded clinical and teaching routine I have not found it possible to record the cases as they have come under my observation. The various synonyms used leave one in doubt sometimes as to what the true nature of the affection is believed to be, whether a neoplasm, or an infective condition such as an infective granuloma, or a true general lymphadenitis.
In animals, the general characteristic distribution and the histological characters are rather against the suggestion of neoplasm. I am inclined to the view that it is infective, and that it is a lymphadenitis, the causal organism, whatever it is, having a low virulence and producing its effects in the various glands, at first very slowly. The condition in the dog is a svmmetrical bilateral enlargement of lymphatic glands with a wide distribution throughout the body and involving the glands in pairs. That it is not due to the tubercle bacillus is shown by the negative reaction to the tuberculin test, the inability to discover the tubercle bacillus before or after death, and the histological characters.
In most of the cases coming under my observation the clinical picture of what I have regarded as Hodgkin's disease has been so characteristic as to leave practically no doubt as to the diagnosis. Unfortunately the condition is often well advanced before one's attention is drawn to it. This is largely due to the insidious nature of the development of the lesions. In those cases, however, that I have seen in the early stages, there has been a slight pharyngitis with a hacking cough and a rise of temperature of 2°or 30 F. The pharyngeal (superior cervical) lymphatic glands are somewhat swollen and tender. A few days later other glands show a similar slight enlargement-notably the pre-scapular, submaxillary, superficial inguinal and the popliteal glands. The appetite is fairly good and often well maintained until the disease is far advanced, but there is loss of weight. This early stage is often unobserved, and in the majority of cases when the patient is first seen the various superficial glands are already considerably enlarged, varying from the size of a walnut to the size of a hen's egg, though the owner has only noticed the " swollen throat." By this time there is a marked loss of energy; the dog will not run about as usual and refuses to go for walks with his master. Any excitement or exertion produces a paroxysm of coughing due to a rapidly-advancing cardiac debility, often with fainting fits. There is now no sign of pharyngitis upon the throat being examined. On palpation of the abdomen the spleen is found to be considerably enlarged, and may be felt extending into the left iliac (or flank) region. The abdominal lymphatic glands appear to be rarely involved. The enlarged superficial glands are firm and have lost the tenderness shown in the early stages. I have noticed in a number of cases that the swelling of the glands subsides and that the consistency softens a day or two before death. The course rarely exceeds two to three months. I believe that there has been pruritus in some cases in the human subject, and pigmentation of the skin in others, but I have not observed these conditions in animals affected.
With regard to histological examination, all that I can frankly say is that the results are disappointing. The blood shows no appreciable alteration in the number or types of leucocytes present. The spleen, though very considerably enlarged, is normal in consistence and, except for an occasional small lymphoid nodule such as is quite common in the spleen of healthy dogs, it shows no histological abnormality. The enlarged lymphatic glands show only a lymphoid hyperplasia. The histological appearances recorded by F. W. Andrewes and Dorothy Reed, as occurring in the human subject, have not been observed in dogs, and, as suggested by Sir J. McFadyean, if those characters are essential to Hodgkin's disease, it may be that these cases in the dog should not be regarded as true Hodgkin's disease. But one may ask if one can justifiably assume that precisely the same histological picture mutst be present in the same disease in any and every species of animal affected. It may be that such an assumption is begging the question. I should like to gather some information with regard to treatment, as recoveries in animals are extremely rare. I have had success only in young dogs up to 12 or 18 months old. In adult dogs it has been invariably fatal, though treatment may prolong the course. Excision of enlarged glands is quite useless, and of course impracticable owing to its wide distribution. The lines I adopt are the avoidance of any excitement or prolonged exertion, and the provision of a highly nutritious and concentrated diet of raw meat, eggs and milk. Medicinally, Donovan's solution (liq. arsenici et hydrargyri iodidi) has given the best results, together with a combination of cod-liver oil, liquid extract of malt, and compound syrup of phosphates; the cardiac debility being controlled by the use of digitalis and squills in alternate weeks. I have no experience of the use of X-rays or radium for this condition, and I have some doubt as to whether the expense of a course of either would be willingly borne by the owner of a dog unless one could give a positive assurance of recovery. I should, however, like to hear what results have been obtained by these means in the human subject.
In the living bovine animal I have met with only one case (in a bull) which I suspected of being Hodgkin's disease. When I saw him in consultation, all his superficial lymphatic glands were considerably enlarged and he had begun to lose flesh considerably. He had given a negative reaction to the tuberculin test. I did not give a favourable prognosis. The treatment I prescribed was Donovan's solution in doses of 1 oz. twice daily, and also cod-liver oil. No blood examination was made. He surprised me, however, by making a complete recovery and was afterwards sold for over £1,000.
I feel I ought not to pass away from this affection of lymphatic glands witbout reference to a condition in sheep which appears to have no association with Hodgkin's disease, but in which there is a widespread lymphadenitis, often symmetrically bilateral. It may have an added interest in view of the reference of Bunting and Bates to a Gram-positive diphtheroid bacillus as causing lymphadenoma in man. The condition is known as caseous lymphadenitis and is due to a Gram-positive diphtheroid bacillus often called the Preisz-Nocard bacillus. The condition is met with in this country only in the course of meat inspection, and. even then may pass unobserved only to be revealed when the roast leg of mutton appears on the table and is cut through at " the Pope's eye," which is, of course, the popliteal lymphatic gland embedded in an island of fat. It has been mainly seen in imported frozen mutton, but recently it has been seen in home-killed sheep. It seems, in these cases, to have given rise to no ill-effects during life, for the body is extremely well-nourished and apparently in prime condition.
The iliac and popliteal glands are the most frequently involved, but cases of much wider distribution are not uncommon. The affected glands become greatly enlarged and caseous, with a tendency to the formation of caseo-pus. I have never seen these lesions in early stages and so cannot say whether there is any resemblance to the glands in Hodgkin's disease. The causal organism, however, is readily demonstrable.
The condition is of interest on account of differential diagnosis, and also on account of the widespread lymphadenitis occurring as the result of an infective agent whose channel of invasion is not definitely known, though it may be surmised.
Dr. H. MORLEY FLETCHER.
Within the last two months Sir Humphry Rolleston has given us, in his Schorstein Memorial Lecture,' a very comprehensive account of lymphadenoma and of the most recent work done thereon. Having read the lecture and heard Sir Humphry's. paper to-night it seems to me that the subject has been dealt with so fully and so admirably that it leaves little for any subsequent speakers to discuss. I shall confine the few remarks I have to make chiefly to certain clinical features of the disease.
(1) THE NATURE OF THE DISEASE. The evidence we have appears to me to point strongly in favour of an infective origin. The so frequent occurrence of a periodic fever of the Pel-Ebstein type is extremely difficult to account for except by the presence of some infective agent, most probably a spirochete. As will be mentioned later, a periodic rise and fall of this type may be sometimes found even in cases in which the temperature does not exceed the normal. The striking effect of arsenic in the treatment of the disease may be advanced as some support of an infective origin when we compare it with syphilis, rat-bite fever and other spirochaetal diseases. The occurrence of an eosinophilia would lend support to this, even though, in my experience, it has been a distinctly rare occurrence.
As regards the relationship, if any, between Hodgkin's disease and malignant disease I have no doubt that occasionally, lymphadenomatous tissues become sarcomatous, and of this I have seen examples; but as to whether the sarcomatous change originates in the affected gland or in the surrounding tissues is still undecided.
(2) CUTANEOUS MANIFESTATIONS.
(a) Pruritus may be very severe. It is generally regarded as a fairly common complication though it has rarely been present in cases under my observation. It does not appear to bear any definite relation to the eosinophilia occasionally present in Hodgkin's disease. Arsenical treatment may be the cause of the pruritus, but on the other hand pruritus is sometimes one of the earliest symptoms of the disease and may be present before arsenic has been administered.
(b) Purpura.-I have seen extensive purpuric eruptions in cases of undoubted lymphadenoma. It occurs late in the course of the disease and may be of some value in diagnosis. One instance of this was a case of " latent " Hodgkin's disease which closely simulated tuberculous peritonitis, and the appearance of the haemorrhages led to a correct revision of the diagnosis. In cases which develop purpura it is obvious that leukaamia must be excluded. The purpuric rash may be due to some secondary infection or may be associated with grave 'anaemia of the secondary type which is so often present in the late stages of the disease.
(3) VARIATIONS OF TEMPERATURE IN LYMPHADENOMA.
(a) Irreqular Pyrexia.-Most commonly the temperature chart in Hodgkin's disease shows an irregular pyrexia of varying severity. What is the cause of the fever in these cases ? It has been suggested by Sir Humphry Rolleston that absorption of the products of necrosis in the affected glands may give rise to the pyrexia. It would be interesting to know whether a relationship between the extent of necrosis and the severity of fever can be established by post-mortem findings.
Again, in this type of case with irregular pyrexia, the possibility of an associated tuberculous infection must be borne in mind, as the fever may be due to, or aggravated by, tuberculosis, which may be regarded as a fairly common complication of Hodgkin's disease.
(b) Pel-Ebstein Type.-This form of periodic or relapsing fever is by no means rare, and in fact I believe it to be much more common than was supposed until a few years ago. It is so well known that no account of it is necessary here. There are two points with regard to this form of pyrexia that I should like to raise. In the first place, what is the general experience as regards the presence or absence of a leucocytosis during the pyrexial periods? I have generally found a moderate polymorphonuclear leucocytosis of ten to fourteen thousand. The second point I wish to bring forward is this: In some cases of lymphadenoma there may be little or no fever-the temperature chart rarely showing a rise above the normal and then only rising occasionally to 990 F. or 99.50 F. Now in some of these cases if the minimum temperatures are recorded as carefully as the maximum, it may be found that a definite periodicity occurs having the same characteristic rise and fall as the typical Pel-Ebstein curve, but it is revealed below the normal line, not above. A good example of this occurred in a case to the notes of which Sir Charlton Briscoe has very kindly allowed me to refer. This case was a very interesting one of the latent abdominal type of Hodgkin's disease. The Peyer's patches were involved and showed generalized enlargement. They were about three-eighths of an inch thick. Chylous ascites occurred. The temperature chart was practically normal throughout, rarely rising above 990 F. The carefully recorded minimal temperatures, however, showed every seven to ten days a regular rise and fall closely corresponding with the Pel-Ebstein curve with which we are all familiar. I regard it as important that in cases of Hodgkin's disease particular care should be taken to record accurately the minimum temperature as well as the maximum. This remark applies to other diseases, as valuable clinical information may be lost by the omission of this simple precaution-e.g., rheumatic fever in children-the curve may be of pyrexial type, though subnormal. I generally refer to these as a subnormal pyrexia. I suggest that the relapsing type of fever is much more common than it is usually supposed to be, and that it may be present and overlooked in some cases.
(4) CLINICAL TYPES. (a) The abdominal form of the disease in my opinion presents features of greater interest than do either the ordinary external glandular variety or the thoracic type. The abdominal variety is not infrequently of the " latent " type, in that it may show few signs suggestive of lymphadenoma, and may give rise to great difficulty in diagnosis. The external lymph glands may be impalpable and the spleen not enlarged, so that the clinical picture is often indefinite. If the temperature chart shows the relapsing type of fever the problem may be rendered easier of solution.
I miiay be allowed to quote a case of this kind in a boy aged 8 who was under my care at
St. Bartholomew's Hospital. He presented the typical features of tuberculous peritonitis. He was thin and anemic looking; the abdomen was distended and had the characteristic doughy feel; the spleen was just palpabte. There was irregular pyrexia-leucocytes 12,000; occasional diarrhaea. He improved under general treatment during three months' stay in hospital and was then sent to Margate, where he remained about four months. On his return he showed remarkable improvement in every way though the abdomeln was still doughy.
The temperature was normal. Two nmonths later he was brought up again as he had rapidly become worse-hEemorrhage had appeared on the limbs and trunk, and the spleen was considerably enlarged. He was re-admitted and died shortly afterwards. Post-mortem, the only enlarged glands present were some in front of the vertebral column and round the head of the pancreas. The enlargement was only moderate. There were lymphoid deposits in the liver and spleen. The glands and spleen showed, microscopically, typical lymphadenoma. I relate the foregoing case to illustrate the difficulty of diagnosis in the abdominal type, and also as an example of purpura in lymphadenoma. It was one of a group of cases of supposed lyniphadenoma under investigation by the late Sir Henry Butlin. All the lymph glands in the body were enlarged and it appeared to be a case of typical lymphadenomia. A bioscopy was not made as this was just before the histological features of the disease had been described by Anldrewes.
Post -mortem.-The glands throughout the body were softened and caseous.
(5) TREATMENT. It seems to me that the results of treatment are now definitely better than they were a few years ago. This is doubtless due to advances in X-ray treat-ment and to the employment of modern arsenical compounds which can be given as intravenous or intramuscular injections. The result of X-ray and arsenical treatment is most striking, though as yet permanent cure has not been attained. The effects of such treatment in the external glandular enlargement, as in the neck, are most marked, and I think in some cases may be permanent, whilst on the other hand the thoracic and abdominal glands, though greatly reduced in size, are very liable to enlarge again in a comparatively short time. I have at the present time under my care a case of Hodgkin's disease which more than a year ago presented great enlargement of the cervical and, to a less degree, of the mediastinal glands. He exhibited a typical Pel-Ebstein temperature curve. Under X-ray and arsenical treatment the cervical glands diminished until they became quite impalpable, and they have remained so for more than twelve months. At the same time the temperature became normal and remained so until a recrudescence occurred a few weeks ago, accompanied by massive enlargement of abdominal glands. I should like to submit this question: What happens ini a group of lymphadenomatouis glands unzder X-ray and arsenical treatment ? Is a favourable result brought about by a destruction of the infection in the area treated, or are the glands so altered or destroyed by the treatment that they are incapable of further reaction ? I should like to conclude my remarks by asking what is the general experience as regards the best form of arsenical compounds in the treatment of Hodgkin's disease, and whether any Fellows have employed antimony compounds, my own limited experience with antimony having given no good results.
AMr. LESLIE PUGH.
In discussing the occurrence of Hodgkin's disease in animals, one has to bear in mind two points: first, the fact that it is only one of a group of diseases all of which may show a more or less generalized incidence on the reticulo-endothelial system, and all of which may accordingly be characterized from the clinical point of view by varying degrees of enlargement of the lymph glands, spleen and liver; secondly, a factor that does not arise in human medicine-the economic value of the patient and the idea that it is always possible to make a definite diagnosis by clinical examination alone.
As illustrating these points, one can imagine oneself confronted by an animal sbowing more or less generalized enlargement of the lymphatic glands combined with the history of a progressive debility. One's diagnosis must in all probability be orne of the following: (1) Hodgkin's disease, (2) one of the leuk8nmias, (3) tuberculosis, or (4) malignant disease. Now whatever one decides to name the disease, the prognosis of a fatal issue is justified and it is quite unusual to suggest the removal of a gland for histological examination before giving one's opinion. On these grounds I must admit that I have no single case that would fulfil the requirements of Andrewes or Dorothy Reed. I have observed animals showing a generalized enlargement of the superficial lymphatic glands-the latter being hard, elastic and discrete-that has first appeared in the cervical region, and there have been no leukaemic changes in the blood; but I have not eliminated the possibility of a ieukeamic leukaemia, tuberculosis, or malignant disease for the reasons above mentioned.
I have not seen the so-called Pel-Ebstein syndrome recorded in veterinary literature, nor have I observed anything akin to it. In this connexion, however, it must be remembered that we do not usually have a nurse recording our patient's temperature twice daily, over a period of several months, and therefore it is possible that such a syndrome has passed undetected. Hutyra and Marek, in discussing the disease, state that Ellermann in his experimental work on transmitting leucosis of fowls, found that a number of his positive cases developed Hodgkin's disease. I have referred to Ellermann's original papers, and find that the changes he described in the liver, spleen and kidney are true lymphatic hyperplasias and do not fulfil the histological requirements laid down by Andrewes and Reed. The fowl of course has no lymphatic glands.. The condition described appears to be a leukwemic leukemia, as first described by Cobnheim in 1865. From a clinical point of view all these diseases showing a marked incidence on the reticulo-endothelial system in animals, appear to be the result of an infective process, and I feel justified in making such statements till evidence of the contrary is forthcoming.
Dr. M. J. STEWART.
Two years ago Mr. J. F. Dobson and I published an account of some attempts we had made to reproduce Hodgkin's disease in monkeys by the local implantation of pieces of lymph glands excised from patients suffering with this disease.
Small grafts were introduced into the substance of mesenteric lymph glands in three monkeys (two Macacu8 rhesU8 and a bonnet monkey), and in two of these an emulsion of Hodgkin's glands was also injected into the substance of the spleen. One Macacus rhes8bs, after four and a half months, showed an unusual degree of simple hyperplasia of the lymphoid follicles throughout the lymph glands generally, and a similar change in the Malpighian bodies of the spleen, the germ centres being specially affected in each instance. Apart from this the only change present was a kind of foreign-body giant cell reaction round the implanted material in one of the glands examined. The other Macacu rhesus and the bonnet monkey were under observation for two years and three years respectively before being killed for examination. In neither was there any evidence of pathological or reactive change except that in one of the mesenteric glands there was an abscess containing a nematode.
During the past eighteen months Mr. P. J. Moir and I have made some further attempts to reproduce the disease in monkeys, by the intravenous inoculation of an emulsion of freshly excised glands.
A piece of gland about I in. square was cut into small pieces with sterile scissors and ground up in a mortar with 10 c.c. of salt solution. After the grosser particles had been allowed to sediment, 3 or 4 c.c. of the turbid supernatant fluid was taken up with a syringe and slowly injected into the common femoral vein. One bonnet monkey and two Macacus rhesus were so treated, but one of the latter died under the anmesthetic. The two which survived were killed and examined after intervals of four and a half months and five months respectively. In the bonnet monkey, the lymph glands showed broadening of the peripheral lymph paths, with endotlieial hyperplasia, but no more than was found in the normal controls. The spleen showed nothing of note. In the rhesus, one of the mesenteric lymph glands excised for examination contained a small " abscess," in which lay a tiny nematode similar to the one found in Case 2 of the first series. The wall of the " abscess " was lined by a sharply defined palisade-like layer of giant-cells exactly similar to what we had found in the first animal of our earlier series. It is reasonable to suppose, therefore, that on the former occasion also a nematode and not the implanted material may have been responsible for this peculiar cellular reaction. Other glands examined showed considerable endothelial hyperplasia along the lymph tracts, but no more than was present in a groin gland excised from the monkey preceding inoculation.
So far as the production of Hodgkin's disease is concerned, tberefore, we have obtained in these five experiments only negative results. Whatever Hodgkin's disease may be at the outset, and in most respects it resenmbles a granuloma, it is certainly capable of behaving like a neoplasm in its later stages. The development of malignant characteristics, when this occurs, is usually confined to certain regions, even when the original disease has been generalized.
Two recent cases illustrate this point. In the first, a typical case of Hodgkin's disease which had been confirmed by biopsy, the superficial glands, cervical, axillary and inguinal, showed the more chronic fibrous type of change. The lumbar and pelvic glands were of the soft, succulent acute type, and on the brim of-the pelvis there was a huge, toft glandular mass which, microscopically, was indistinguishable from sarcoma. A large malignant ulcer of the stomach, 5 in. by 4 in. in diameter, showed similar histological characters. In the second case, a boy of fourteen, the abdominal lymph glands and spleen presented the typical characters of Hodgkin's disease. In addition, there was a huge malignant-looking mass in the upper part of the right chest, extending through and destroying the chest wall, and filling up the axilla and the root of the neck. There was nodular infiltration and ulceration of the overlying skin. Microscopically, the mass appeared to be sarcomatous.
Professor Dible has to-day shown me the specimens from a case of generalized Hodgkin's disease in which a huge glandular mass in the mediastinum had deeply invaded the root of one lung, with innumerable metastatic deposits, obviously blood borne, throughout the rest of the -organ. The microscopic structure, on the other hand, is typically that of Hodgkin's disease, even in the discrete pulmonary deposits. By the naked eye it is indistinguishable from malignant disease. This malignant change, then, must be regarded as a part of the natural history of the disease, at least in a certain considerable proportion of cases. A parallel may be drawn with granuloma fungoides, in which, however, malignancy seems invariably to occur.
The clinical diagnosis of Hodgkin's disease can only be made with certainty by the microscopic examination of an excised gland, but as Sir Humphry Rolleston has pointed out, even this may be inconclusive. In the early stages of the disease some of the glands, although enlarged, fail to show characteristic changes. Apart from negative findings, which are obviously inconclusive, the chief diagnostic difficulty lies, of course, between Hodgkin's disease and tuberculosis. The form of the latter most likely to cause difficulty is that variety which shows little or no tendency to caseation, and which we are accustomed to describe in our reports as "fleshy." Here, even an opinion based on careful naked-eye examination of the incised gland is almost as likely to be wrong as to be right. In our experience this variety is not infrequently generalized.
In view of this discussion I thought it would be interesting to analyse the results of microscopic examination of superficial lymph glands removed by the surgeon and sent to the laboratory for diagnosis. Such glands, as received by the pathologist, may be classified into three groups:-(1) Those which the surgeon believes to be tuberculous.
(2) Glands from known cases of carcinoma, chiefly of the breast, tongue and lip.
(3) Glands from cases in which the diagnosis is more or less in doubt. The first group is usually labelled " Glands, ? tubercle," the second " Glands, ? malignant disease," and the third either "? Hodgkin," "? Hodgkin, ? tubercle," or "? nature. " In Group 1, the provisional diagnosis is almost invariably confirmed on microscopic examination and I have seen only one case in which a gland labelled " ? tubercle" proved to be lymphadenomatous histologically. In Group 2, the glands are either cancerous or they are more or less normal. It is the third group which throws light on the difficulties of clinical diagnosis and which I have therefore attempted to analyse with some care.' Of glands labelled "? Hodgkin " (forty-seven cases), 25'5 per cent. were lymphadenomtatous, 57-5 per cent. tuberculous, 64 per cent. lymphosarcomatous and 10i6 per cent. negative or doubtful. Of those labelled " ? Hodgkin, ? tubercle " (thirty cases), 17 per cent. were lymphadenomatous, 73 per cent. tuberculous, and 10 per cent. negative or doubtful. Of those labelled " ? nature " (383 cases), 4 7 per cent. were lymphadenomatous, 48'5 per cent. tuberculous, 24 per cent. negative or doubtful, 24 per cent. lymphosarcomatous, 14 9 per cent. carcinomatous and 565 per cent. miscellaneous (mixed salivary gland tumours five cases, simple inflammatory change nine cases, syphilitic adenitis four cases, and inflamed salivary gland, branchial cyst, and multiple neurofibromatosis, one case each). 1460 specimens falling within this group have been examined in the laboratory of the Leeds Geneira Infirmary within the past fifteen years.
The blood changes in lymphadenoma are either so slight or so variable, especially in the earlier stages of the disease, as to be almost valueless in diagnosis. The local eosinophilia so frequently met with in the affected glands, is only occasionally accompanied by a blood eosinophilia. In this, as in so many other conditions, associated with states of slow tissue disintegration (sarcoma and carcinoma, haemothorax and hbmarthrosis, chronic gastric ulcer, &c.), the eosinophilia is probably due to the presence in the affected tissues of abnormal protein-degradation products, and is without significance in respect of possible protozoal or other parasites.
In view of Dr. Morley Fletcher's remarks, the temperature chart which I exhibit is of interest.
It gives an eighteen months' continuous record of a case of Hodgkin's disease with relapsing pyrexia, and shows how, even in the apyretic periods, there may be an extraordinarily wide daily range of fluctuation. In some of the subnormal periods in the later stages of the disease, the temperature ranges between 93A4 or 93'8 in the morning and 97 or 97'8' F. in the evening for ten days at a time, to be followed by a corresponding fluctuation at a higher level, between 98 and 102, for about a week. Radium treatment was given at intervals for a period of sixteen months, with almost complete disappearance of all superficial glands and with much improvement in the patient's general condition. There was, however, little or no effect on the relapsing pyrexia. The patient died two months after the last treatment, profoundly aneemic and presenting evidences of extensive thoracic and abdominal disease.
Dr. W. H. ANDREWS said he considered it was important to recognize the exact sense in which the term " Hodgkin's disease " had generally been employed in veterinary literature. In the article by Sir John McFadyean, to which Sir Humphry Rolleston had referred, the names "Hodgkin's disease " and " lymphadenoma " were taken to designate a condition characterized by widespread enlargement of the lymphatic glands, provided that this was not accompanied by any great increase in the leucocytes in the circulating blood, and that no bacteria were found in the enlarged glands.
These names were used in a similar sense by other veterinary writers, but in some of the published reports of cases care bad not been taken to render it quite certain that the condition described really conformed to the above definition. In some instances leuklemia had not been excluded by blood examination, and in a number of cases no special precautions were taken to exclude the possibility of the presence of bacteria, and more particularly of the tubercle bacillus. Some authors (as, for example, Sir John McFadyean) had observed all these precautions, however, and a condition answering to the definition undoubtedly occurred in most of the domestic animals, and was not uncommon in the dog.
In this condition, as stated in the passage quoted by Sir Humphry, the histology of the lesions was not similar to that described in human lymphadenoma by Andrewes and Reed. There was a general hyperplasia of the lymphoid tissue, and the connective tissue reticulum tended to disappear or become obscured, so that a section from a diseased gland might show practically no elements other than cells of the lymphocyte type. The disease was described by Hutyra and Marek under the name of " pseudo-leukeemia," and their account suggested that the lymphoid tissue of the intestine, which was attacked only very rarely in man, was more commonly involved in the domestic animals.
Professor Wooldridge had referred to the caseous lymphadenitis which was induced in sheep by the Preisz-Nocard bacillus; he had mentioned that in England the condition was found chiefly in imported carcases, and that the sheep appeared not to have suffered in general health. He (the speaker) had seen much of this condition in South Africa, and although it was common to find it post-mortem in sheep which had been killed when apparently in perfect health, yet it sometimes caused serious illness and death. This was especially the case when extreme enlargement of the bronchial and mediastinal glands caused interference with respiration. The animal then lagged behind the flock, and manifested dyspnoea if driven; the inability to move about-and feed properly led to progressive emaciation, and possibly death. A previous speaker had described the occurrence in human lymphadenoma of the Pel-Ebstein type of fever at a subnormal level. He (Dr. Andrews) had not seen any detailed accounts of the temperatures recorded in the so-called Hodgkin's disease or pseudo-leukaemia of the lower animals; he had, however, seen temperature charts, very similar to those exhibited that evening, in "lamziekte," a bovine disease induced by ingestion of a bacterial toxin.
If the histological changes described by Andrewes and by Reed were regarded as being characteristic of true Hodgkin's disease, and necessarily present in all cases, then, as far as he was aware, no case of the disease had yet been recorded in the domestic animals. It appeared to him that the question of the occurrence of the disease in the lower animals could not be regarded as settled; there was no proof that it did occur in them, but, on the other hand, it was hardly possible to assert with confidence that it did not.
The fact that there was no recorded case which was recognizable histologically as one of Hodgkin's disease, suggested that such cases occurred rarely, if at all. But one had to bear in mind the very considerable differences which might occur in the manifestations of the same disease in animals of different species.
A particular micro-organism might induce, in animals of different species, reactions which varied very considerably in their course, clinical manifestations and anatomical features. In tuberculosis, for example, in the various species of domestic animals one observed differences in the distribution and general appearance of the lesions, and also in the tendency to undergo caseation and calcification, although there were certain general features that were common to all tuberculous lesions. With respect to the influence of species on the general course of a disease, one might recall the fact that a trypanosome infection which in dogs and horses ran an acute course, and caused death within a few weeks, might induce in cattle a chronic infection which was only slowly progressive, and might be of some years' duration.
When considering animals of widely different types, he (the speaker) did not think that one could apply with any confidence a purely histological criterion, however reliable it might prove in connexion with a given species. It seemed to him that the differentiation of the various diseases that might affect the lymphadenoid system, and the comparison of those encountered in different animal species, would continue to occasion much difficulty until we had more knowledge of their aetiology.
Dr. H. H. SCOTT
said that in view of the rarity of the existence, or at least of the recognition of Hodgkin's disease amongst the lower animals, a brief narration of a case which he met with last year at the Prosectorium of the Zoological Society might be of interest:
The animal, a marmoset-Callithrix jacchU8-was left at the Gardens on account of a " swelling of the neck." It died a few days later and at the autopsy groups of enlarged glands were found on both sides of the neck, the groins and in the thorax. The thymus was also enlarged and the spleen nearly twice the normal size. The glands on section showed the typical histological changes of lymphadenoma. In addition to the local eosinophilia there was also an increase of these cells relatively in the peripheral blood. The latter was probably accounted for by the presence of Filaria gracilis.
It might be suggested that the glandular enlargement was also filarial in origin, analogous to what is found in man infested by Filarica Bancrofti. The Filaria gracilis, however, lives in the muscle-planes of the shoulder and back, not in the glands; and, moreover, none of the usual changes set up by filariasis were present in the glands, several of which were submitted to microscopic examination.
Dr. M. H. GORDON
said that the discussion had proved most instructive. He was especially interested in the negative result of Professor M. J. Stewart's experiments on monkeys. For some time past he had been impressed by the clinical evidence pointing to a spirochatal agent in this disease. Although he had not worked at the subject recently, he had made a few experimental observations in the past with glands from cases in which lymphadenoma had been diagnosed by microscopic examination.
The animals inoculated with emulsions of these glands were guinea-pigs, and the majority had failed to show any evidence of disease. Occasionally, however, a guinea-pig died after an interval varying from ten days to several weeks, and, post mortem, he could not find any lesion beyond some congestion of the viscera, and no micro-organisms could be demonstrated either by dark-ground illumination or by ordinary methods. As a previous speaker had pointed out, this failure to demonstrate a spirochaete did not necessarily exclude spirochwetal infection; but there was no positive evidence, and as some of the control uninoculated guinea-pigs occasionally died in much the same manner, the result of these observations by direct inoculation must be regarded as negative.
The next step was to consult the literature and to find particulars of the methods that had proved successful in the culture of Spirochata pallida under parallel circumstances. An excellent review of these methods by Sobernheim was to be found in Kolle and Wassermann's text-book (Jena, 1913, vol. vii, p. 800) . It would seem that the procedure by which the syphilis spirochtate was first successfully cultivated, in vitro, was by submerging a piece of syphilitic tissue in a test tube containing a column of serum that had previously been rendered semisolid by heating it to 60 C. After the piece of tissue had been pushed to the bottom of the medium the tube was sealed up and incubated. It was necessary to make a number of such cultures at a time, as only a few were likely to prove successful. In a set of cultures made by this method (of Schereschewsky) from pieces of gland from a case of lymphadenoma and incubated at 25°C., he had noticed in one, after about three weeks, a clearing of the medium around the piece of gland at the foot of the tube. The tube was opened and the contents examined. No organisms were found; so the material was divided into two parts, one of which was heated for half an hour to 550 C. A guinea-pig that received the unbeated material died in ten days but showed nothing except corgestion of its organs; the other animal remained unaffected.
In the next case he had made use of a modification of the previous method recommended by some Roumanians for the culture of Spirochaeta paltida. This modification consisted of adding an alkaline solution of pyrogallic acid to the serum before rendering it semisolid by heat-a procedure that made the serum dark brown in colour. Cultures were made by submerging pieces of gland from a typical case of lymphadenoma in this medium and in two out of six cultures made in this way he noticed after three weeks' incubation a bleaching of the medium around the piece of gland. On examining the contents of the first tube he found under the dark-ground illumination microscope what he took to be an actively motile leptospira with twelve to fourteen kinks; but he could only find one, and the companion tube, which was examined later by an expert protozoologist, failed to show evidence of organisms of any kind. Tthese observations, therefore, must also be regarded as negative. Nevertheless, he would strongly recommend those working at lymphadenoma to try anaerobic cultures, and to persevere along the lines that had proved successful in the case of the syphilis spirochaete.
Dr. HUGH THURSFIELD (President) endeavoured to sum up the discussion remarking that the speakers had cleared the ground to a considerable degree, and had demonstrated that the disease called lymphadenoma in animals was something different frow the lymphadenoma of human beings.
